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Bronchogram shewing generalised

FIG. 2.
The same after thoracoplasty and

unilateral bronchiectasis.

phrenicectomy.
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3.
Unilobar bronchiectasis with atelectasis.

FIG. 4.

FIG.

The same

patient after lobectomy.
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BRONCHIECTASIS.
By A. TUDOR EDWARDS, M.D., M.Ch., F.R.C.S.
(Surgeon, Westminster and Brompton Hospitals.)

Bronchiectasis, although a disease of doubtful aetiology, is a very definite
clinical entity and in its late stages few conditions can make life more miserable,
not only for its victims but for all those who must necessarily be in close contact
with them. All methods of prevention, of alleviation or possible cure are, therefore, worthy of detailed consideration.

Atiological Factors.
Congenital bronchiectasis has been described by many authorities in which the
lung, or a portion of it, is replaced by cystic spaces, which may or may not communicate with the bronchi. This condition is sometimes termed congenital cystic
disease. In other cases, a lobe or a part thereof may remain airless or atelectatic
and the bronchial dilatation accompanying it be the result of the full force of
inspiration being transmitted directly to the bronchi instead of causing expansion
of the overlying alveoli.
In childhood two factors are probably responsible for the development of the
disease: (I) acquired atelectasis as the result of aspiration pf foreign bodies or
the plugging of bronchi with mucus, and (2) pneumonia followed by induration
and later contraction of the lung parenchyma. The latter is probably the type
associated with such diseases as measles, whooping cough, etc., and in which
fibrosis or so-called unresolved pneumonia are precedent factors.
It is probable that this is the type which later in adolescent and adult life
gives rise to the accepted symptoms of the disease and in which infection of the
dilated tubes may not occur for some time. There are many other factors
accounting for the onset of bronchiectasis in adults such as the inhalation of
foreign bodies, intrabronchial growths (benign and malignant), strictures following
ulceration due to syphilis and after the expulsion of foreign bodies, secondary to
bronchitis, pneumonia, tuberculosis and lastly, and often preventable, pulmonary
abscess.

Age and Sex and Site. The majority of patients with bronchiectasis are found
to be under forty on presentation for treatment, but in most the disease has been
present for some considerable time before. Sex is apparently of no great
significance. The site of the lesion is usually in one or both lower lobes, but in
about 60 per cent. is unilateral and in the great majority of these, unilobar or
confined to the lower and middle lobes on the right side.

Symptoms and Signs.
Having accepted that a number of patients, particularly children, may have
bronchiectasis without symptoms, the majority are divisible into two main groups
(x) those with expectoration; (2) those with haemoptysis. Naturally these groups
are in many cases associated.
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In those with purulent expectoration, there is generally foetor and the daily
quantity varies considerably from I-2 ounces up to as much as 2 pints. This
group may from time to time suffer from haemorrhage. In the hemorrhagic
group there is great variation. In some, haemorrhage may be slight and intermittent; in others, it may be alarming and death from this cause is by no means
rare. It is as well to remember that haemoptysis is more common in bronchiectasis than it is in pulmonary tuberculosis. In the former it almost invariably
arises from granulation tissue. Clubbing of fingers and often of toes is characteristic. Other symptoms are usually associated with pulmonary complications,
such as pneumonia or secondary abscess formation, with cerebral complication,
such as abscess, or a general complication such as amyloid disease. The signs
are often few in number consisting of some dulness on percussion over the involved
area associated with rales, those which vary after alteration in posture being the
most significant.

Diagnosis.

Bronchography. The introduction of lipiodol followed by X-ray examination
has made not only the diagnosis of the disease relatively easy but its distribution
and type accurately assessable. In the latter case, it is essential to introduce
the opaque oil into one side only if lateral skiagrams are to be used in addition
to the usual anteroposterior view, but if it is desired to do both sides at one sitting,
then stereoscopic films are necessary.
Before the introduction of the lipiodol the bronchi should be emptied as far
as possible by postural drainage, otherwise the retained secretions will prevent
the oil entering the lower filled portions of the dilated bronchial tubes. Screen
examination almost invariably demonstrates considerable limitation in diaphragmatic movement on the affected side.
Bronchoscopy. This examination is often of considerable value as it makes
possible the exclusion of a foreign body, bronchial stenosis or bronchial new
growth and, in occasional bilateral cases, demonstrates the secondary infection
as relatively unilateral.
In this connection it should be remembered that the removal of a foreign body
which has been retained for some time will rarely cure the bronchiectasis.
Complications.
Pneumonia and hemorrhage are perhaps the two most common complications
but certain others are by no means infrequent.
Empyema probably results from the leaking through of infection from the
lung and the purulent contents of the empyema are invariably foul-smelling. As
the condition is usually localized, drainage by rib resection is usually indicated
with precautions directed to the spread of the infection in the chest-wall.
Cerebral abscess is by no means rare and in a report of the post-mortem
findings on IO5 patients, cerebral or cerebellar abscess was found in I5.
(Jex Blake)") Brain abscess secondary to pulmonary suppuration is almost certainly metastatic and its incidence in the brain rather than other parts has been
referred to the ease with which emboli leaving the lung pass up the carotid vessels.
McCordock'2) holds the view that the organisms, particularly spirochetes found
in bronchiectasis, have a special affinity for the cerebral tissues whereas such as
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get into other organs are destroyed by lack of a suitable medium for growth. This
theory, however, fails to explain the frequency of deposits of malignant disease
in the brain secondary to pulmonary carcinoma, which are equally common.
Amyloid disease is also an occasional result of the long-continued infection in
the lungs and, if advanced, would contraindicate any operative measure.

Prognosis.

In the intermittently treated cases of bronchiectasis by non-operative measures,
there can be no doubt that a proportion of patients are able to live for many years
in a chronic invalid state. On the other hand, it is impossible to determine by
any known tests the prognosis in the individual patient. In children, an attempt
has been made by Findlay and Graham'3' to ascertain the prognosis in bronchiectasis in children. Of 32 cases which had been under their observation, I2 had died.
A further survey of children all under observation for three years gave the following findings. In 3 who had slight bronchiectasis, the condition apparently cleared
up, in a further 3 the pulmonary condition was unaltered and in 8 the condition
had become markedly worse. Upon these findings they conclude firstly, that
the prognosis in bronchiectasis in childhood is grave as the condition usually gets
steadily worse and leads to a fatal termination, and secondly, undoubted bronchiectasis, following chronic pneumonia may disappear but only when the degree
of dilatation is slight.
Treatment may be considered under two headings (I) non-operative and

(2) operative.

(I). Non-operative Treatment.
Necessarily in such a condition as bronchiectasis nothing short of removal of
the diseased tissue is likely to cure it. On the other hand, amelioration can be
obtained by certain measures, such as those directed to building up the general
health of the patient, such as are likely to affect the organisms responsible for the
secondary infection of the dilated tubes and lastly, such as are directed to the
easy evacuation of their infected contents. The general measures consist of rest
in bed, the administration of a nutritious and easily digestible diet and particularly
one rich in vitamins. With regard to the latter, bronchiectasis has been produced
experimentally in guinea pigs by feeding them on a diet deficient in vitamins.
The measures used for their effect on the organisms are generally two in
number: (I) arsenic compounds given intravenously or intramuscularly owing to
their specific effect on spirochetes, which are quite commonly found in the purulent expectoration in bronchiectasis; and (2) vaccine therapy.
Postural drainage is unquestionably the most effective non-operative measure
in bronchiectasis to evacuate the contents of the bronchi and may be carried out
intermittently or continuously. The optimum posture for adequate drainage in
bronchiectasis is usually attained by inverting the patient. When available a
postural drainage table or bed, such as those devised by Singer'4' and Nelson, (5)
can be used and is essential for continuous postural drainage. The patient may
lie on the back or abdomen, in some cases alternating, according to the X-ray
findings and the induction of cough.
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(2). Operative Treatment.
Bronchoscopy.

The chief value of this method of treatment is as a means of

promoting drainage by more complete evacuation of the retained secretions than
is possible by any other simple measure. Obviously, when foreign body or
stenosis is present the removal of the former and the dilatation of the latter
will prove of essential value.
There is great doubt whether the instillation of antiseptics into the bronchi
after bronchoscopic aspiration is of any value and the weight of evidence is
against it.
Although it is generally agreed that bronchoscopy cannot cure established
bronchiectasis, the occasional use of this measure may ameliorate the condition of
patients who have advanced bronchiectasis and who are not amenable to other
more radical measures.
Artificial Pneumothorax. Brauer 6) has stated that he has never seen a patient
with proved bronchiectasis cured by artificial pneumothorax. Many cases in which
bronchograms (skiagrams following intrabronchial lipiodol) have been taken after
artificial pneumothorax has been successfully induced and pulmonary collapse is
complete still shew gross dilatations of equivalent size to those present before
treatment. Another difficulty is that in quite a number of cases the affected part
of the lung is adherent to the chest-wall. Furthermore, when the lung re-expands
in the more successful cases, it is common to get a recrudescence of the symptoms.
This suggests that improvement in some cases is due to the alteration in the position
of the lobe resulting in the more horizontal position of the bronchi. Graham and
Singer'7) have noticed this in two cases. In early cases, especially in those in which
the dilatations are present in the periphery of the lung, artificial pneumothorax
will often cause improvement but the above-mentioned authors state that their
"results do not permit us to recommend pneumothorax in the treatment of

bronchiectasis."
Oleothorax is the replacement of the air in a pneumothorax cavity by oil,
usually sterile paraffin or olive oil, with a small quantity of gomenol. The results
to be expected are somewhat similar to those after pneumothorax. It has, however, certain advantages in that it will often prevent the lung completely reexpanding, when it is impossible to keep it compressed with air, and frequent
filling is not required.
Apicolysis. In the rarer cases of upper lobe bronchiectasis or bronchiectatic
abscess, collapse of the cavities and continued pressure on the bronchi may be
induced by the operation termed apicolysis. This procedure is only feasible when
the pleural layers are adherent and consists in the separation of the apex of the
lung with the overlying pleural layers from the inner surface of the chest-wall and
is carried out through the opening obtained by a resection of a small portion of the
third rib posteriorly. The space thus obtained can be filled with autogenous fat
or by the use of sterilised wax of a certain melting point. The effect of the
operation is to produce sufficient pressure to keep the involved portion of the lung
collapsed and, therefore, empty of secretions. It must be remarked that as the
cavities are lined by epithelium their obliteration by the formation of granulation
tissue, as occurs in tuberculous cavitation, cannot be expected, and therefore, any
catarrhal infection of the air passages is likely to be followed by a similar infection
in the walls of the bronchiectatic cavities with recrudescence of the expectoration
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but, on the subsidence of the acute attack, the patient may again become symptomfree. Another disadvantage of this operation is that the wax may act as a foreign
body. Sometimes years after operation, a secondary effusion forms around it and
coming to the surface in the scar, discharges serous or seropurulent fluid. Such
sinuses will rarely heal until all the wax is discharged.
This operation, however, is often sufficient to give relief in cases of apical
bronchiectasis and should always be considered in such cases when radical
measures are not feasible.
Phrenic Evulsion. This operation is of such a relatively minor character that
there is considerable danger of it being performed not only in unsuitable cases
but in cases in which its effects may be dangerous.
In hcmoptysis it has certainly produced striking results but considerable judgment is required in choosing the correct moment to perform the operation.
The value of the operation in the reduction of expectoration may likewise be
marked but in some of these cases the effect is not maintained. In the early
cases, particularly those secondary to pulmonary abscess, improvement may be
so marked as to be termed a cure. In one case of this type operated upon by
the writer, purulent expectoration, which was due to the presence of a large pulmonary abscess, disappeared after drainage of the abscess. Within three months
expectoration had again increased to ten ounces per day and was shewn to be due
to early secondary bronchiectasis. Phrenic evulsion was followed three or four
weeks later by complete disappearance of cough and expectoration, a state of
affairs which persisted until the patient's death several years later from carcinoma
recti.
It is of very considerable importance that, in patients with a large quantity
of sputum, the bronchi should be regularly emptied by postural drainage for several
days and immediately before operation, as flooding of the lungs may follow a
rapid rise in the diaphragm. This was apparently the cause of a death following
phrenic evulsion recently reported.
The effect of phrenic evulsion on dyspncea is also somewhat variable. In
some cases there appears to be improvement, probably from relaxation of a
spasmodically contracted diaphragm, in others, dyspnoea may be quite definitely
increased by the operation. Foetor appears to be improved or disappear in a
small proportion of patients.
In a series of figures published there appears to have been improvement,
marked, moderate or slight, .in 50 per cent. of patients after phrenicectomy, but
it is as well to remember that it is possible to render patients worse (II per cent.).

Thoracoplasty or the graded collapse of the chest-wall by the removal of the

ribs on the affected side, will produce permanently and widely the same effect as
is produced by other forms of collapse therapy. It possesses the same disadvantage
that the infected tissue is left behind and although the continued pressure on the
cavitations may result in approximation of their walls and, therefore, in less
retention of secretions and diminution of the inflammatory thickening, further
catarrhal attacks will again temporarily "light up" the infective process.
The improvement, however, in many cases is striking and in completely
unilateral disease, this operation offers a reasonable probability of amelioration.
Unquestionably, the use of this operation for basal bronchiectasis confined to
the posterior portion of the lower lobe is unlikely to lead to benefit, as the effect
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of the collapse will largely fall on the relatively normal lung rather than on the
bronchiectatic area. In any case, the amount of collapse required is extensive
and the operation should be carried out in multiple stages. (Figs. I and 2, Plate V.)
Pulmonary Drainage. Obviously the drainage of a lobe of the lung, the seat
of true bronchiectasis, by fixation to the chest wall and incision of the lung will
be unsatisfactory from the nature of the disease. Whatever success, therefore,
has followed this operation, it has been due to the mistaken diagnosis of abscess
as bronchiectasis or to the association of these diseases.
Another method of drainage, using the red-hot-copper cautery for actually
burning out a large area of the infected lobe of lung, and thus exposing multiple
bronchial openings on the surface, has been advocated by Graham'8s under the
title of cautery pneumectomy. It should be most valuable where the condition
is one of multiple foci of suppuration with cavitation rather than true bronchiectasis. Graham's recent view with regard to cautery pneumectomy is to recommend it "to those suffering from unilateral types of bronchiectasis who have not
responded well to the simple forms of therapy, for whom thoracoplasty is either
not indicated for various reasons or has failed to relieve the symptoms, and upon
whom the performance of a lobectomy, although desirable, is unwise or technically

impossible."

In three cases in which the writer carried out this operation several years ago
for bronchiectasis, the results were unsatisfactory and it would appear that less
crude methods of cauterisation, such as the use of surgical diathermy, offer more
satisfactory results in the treatment of bronchiectatic abscess in such cases as are
mentioned by Graham for his operation.
Lobectomy. When bronchiectasis is confined to a lobe of the lung or on the
right side to the upper and middle or lower and middle, the question of lobectomy
should be considered. Complete eradication of the disease where this is possible
is the only hope of actual cure and the avoidance of all complications, some of
which, at any rate, are possible after all varieties of collapse procedures.
(Figs. 3 and 4, Plate V.)
In a considerable number of patients suffering from this disease it is found
even at autopsy to be localized to one lobe. Further, it is well recognized that
in the presence of infection there is a tendency for the disease to spread to other
parts of the lung, from which it may be reasonably inferred that if the disease
is investigated at a relatively early period there will be a still greater proportion
in which it is localized.
Attempts have been made during the last twenty years to deal in a radical
with bronchiectasis, but it is only since I924, when lipiodol investigation
way
allowed accurate diagnosis and localization, that more persistent attempts have
been made to overcome the technical difficulties of the operation. The first carefully recorded group of patients, numbering 42, were those in whom LilienthalY9,
performed lobectomy. In this series 27 patients died, a mortality of 64.3 per cent.
This group consisted of severe cases in which the operator stated he was convinced
that they would all have died within a relatively short time. Such operative
figures are necessarily prohibitive, but since this series was undertaken considerable technical improvements have resulted in further groups of patients with a
considerable diminution in the mortality and a relatively high rate of cure in the
survivors.
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At present, two main types of operative procedure are adopted: (i) one-stage
operation;
(2) two-stage operation. In the one-stage procedure, the lobe is resected in the presence of a free pleura. The risk of this operation is that unless
the remaining lobe becomes adherent to the parietal pleura within eight to ten
days after operation there is a possibility of a condition of total empyema resulting,
which is of grave significance. The probability of persistent bronchial fistula and
deformity of the chest wall are practically negligible.
In the two-stage procedure, the first stage is devoted to the production of
adhesions over the normal lobe, following resection of portions of the bony chestwall. A distinct disadvantage of this method is the necessity of two major operations, each with the possibility of an "overflow" pneumonia on the opposite
side. Alexander{0°) is recorded as performing this operation on I6 patients with
a mortality of I6 per cent.
'As regards the one-stage operation Shenstone"') has reported I6 cases with
a mortality of I9 per cent., and recently the author (with Price Thomas)a2) has
recorded a series of 57 cases with 8 post-operative deaths, early and late, a
of 14 per cent. Each procedure has disadvantages and the ideal method
mortality
would appear to be attained by some simple measure which will produce
adhesions of the remaining lobe to the parieties without the necessity for a severe
procedure. Considerable experimental work has been done on animals
operative
with this object in view and it Is probable that some recent work will lead to
satisfactory results.
Total Unilateral Pneumectomy. In cases of complete unilateral disease, in
which thoracoplasty has been performed and in which the result has proved
total removal of the lung has been successfully undertaken in a
unsatisfactory,
few patients. It is somewhat early to discuss the possibilities of this more
extensive procedure but, in many cases, it may be technically easier than the more
limited resection of one lobe. The operation is still sub judice but is quite likely
to find a place in the surgery of bronchiectasis.
Summary.
The ideal treatment of unilobar bronchiectasis is by resection of the diseased
lobe and, although variations in the technique are likely to result from further
with authority at the present time that the modern
experience,is it can be stated
its
more
immediate results and is no longer accompanied
operation justified by
by a prohibitive mortality.
Unilateral bronchiectasis is probably best surgically treated by a unilateral
by which means a proportion of patients are restored to such a
thoracoplasty
measure of amelioration as to justify the end-result as a symptomatic cure.
In those patients in which this operation is not followed by such amelioration,
the question of pulmonary resection is worthy of consideration.
Lastly, the treatment of the other large group consisting of bilateral basal
disease, is a more difficult problem. In only one patient has successful resection
of both lower lobes been carried out.
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